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PROCESS FOR RECYCLING REACTION 
SYSTEM OF ELECTROPLATING 

PASSIVATION OF WAFERS 

FIELD OF THE INVENTION 

The present invention relates to a process for recycling a 
reaction System of electroplating passivation of wafer. More 
particularly, the present invention relates to a process for 
recycling a reaction System of electroplating passivation of 
wafer for improving the recycling efficiency and increasing 
the economic advantages thereof. 

BACKGROUND OF THE INVENTION 

Batch electroplating passivation reaction predominates 
the current electrical industry, particularly in the manufac 
ture of wafers. To obtain the optimal stabilization of elec 
trical properties and reliability of products, it is typical to 
manufacture products with Stricter property requirement in a 
Small production. For products in a mass production, elec 
troplating Solutions should be removed when a specific 
production is achieved. 

For a general process for electroplating passivation of 
glasses, the electroplating Solution used comprises 
isopropanol, water, lanthanum nitrate, and a glass powder, in 
which lanthanum ion is used as a carrier of the glass powder 
So that the glass powder is passivated on the object being 
deposited. Due to the collection of pollutants and the con 
Sumption of additives or uncompensible effect, the quality of 
the electroplating Solution is getting worse and the efficiency 
of the electrolysis is poor, especially when the electrolysis is 
conducted in a batch System reactor. The poor efficiency of 
electrolysis will directly reduce the current reaction induced 
thereby. Even worse, the electrolysis will not take place. 
To Solve the problem of poor quality of the electroplating 

Solution, the most common measure is to directly replenish 
reactants consumed during electrolysis, i.e., to replenish 
lanthanum nitrate. However, the above measure will result in 
a collection of NO as a by-product so that the electrolysis 
is negatively influenced. Hence, the manufacture of wafers 
will be negatively influenced. Generally Speaking, for an 
electroplating Solution comprising a lanthanum ion of lan 
thanum nitrate as the carrier of the glass powder, when the 
concentration of the electroplating Solution decreases to 
70% of the original concentration, the electroplating Solu 
tion should be removed to maintain the electroplating prop 
erty. Thus, the cost of the manufacture will be highly 
increased. In considering a reasonable cost and a mass 
production Satisfying the demand of market, it is worthwhile 
to Search an economically recyclable electroplating Solution. 

U.S. Pat. No. 4,233,133 discloses a passivating bath for a 
Semiconductive body and a proceSS for protectively coating 
a Semiconductive body by immersing the same in a bath 
having particles of a vitreous or ceramic passivating material 
Suspended therein. The bath is formed by Suspending pas 
Sivating particles Such as glass thereinto. The bath consists 
essentially of an organic Solvent Such as acetone, an amine 
and a hydrohalogenic acid in proportions yielding a prefer 
able alkaline pH between 4 and 10. This patent uses a batch 
electroplating passivation reaction for a passivation proceSS 
and no recycling of electroplating Solution is disclosed. 

U.S. Pat. No. 3,642,597 is directed to a process for 
passivating a junction containing Semiconductive elements 
comprising applying an electrically insulative coating to 
Selected Surface areas of a junction containing Semiconduc 
tive wafer, etching the Semiconductive wafer through the 
exposed Surface areas to form a depression extending to a 
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2 
depth below at least one junction, removing the portions of 
the insulative coating undercut in etching, and depositing a 
junction passivant within the etched depression of the Semi 
conductive wafer. This patent uses a batch electroplating 
passivation reaction for a passivation proceSS and the used 
electroplating Solution cannot be recycled to extend the time 
for depositing. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a process 
for recycling a reaction System of electroplating passivation 
of wafers. 

Another object of the present invention is to provide a 
process for recycling a reaction System of electroplating 
passivation of wafers, in which a semibatch (continuous) 
process is used to conduct a electroplating deposition reac 
tion. 

Yet another object of the invention is to provide a process 
for recycling a reaction System of electroplating passivation 
of wafers, in which a Semibatch (continuous) process is used 
to conduct a electroplating deposition reaction and lantha 
num hydroxide is added (when lanthanum nitrate is used to 
provide lanthanum ions acting as a carrier) or magnesium 
hydroxide is added (when lanthanum hydroxide is used to 
provide a lanthanum ion as a carrier) to Supplement lantha 
num ions or magnesium ions consumed in the electroplating 
Solution during the electrolysis. 

Yet another object of the present invention is to provide a 
process for recycling a reaction System of electroplating 
passivation of wafers, in which the yield of the manufacture 
of waferS is increased by a few times and an economical 
effect is achieved. 

The above features and advantages of the present inven 
tion will be better understood with reference to the detailed 
description and examples. It should also be understood that 
the process for recycling a reaction System of electroplating 
passivation of wafers illustrating the present invention is 
exemplary only and not to be regarded as a limitation of the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

By way of illustration and to provide a more complete 
appreciation of the present invention with many of the 
attendant advantages thereof, the following detailed descrip 
tion is given concerning the process for recycling a reaction 
System of electroplating passivation of wafers. 
The present invention relates to a proceSS for recycling a 

reaction System of electroplating passivation of wafer, in 
which lanthanum hydroxide (La(OH)) is added (when 
lanthanum nitrate is used to provide lanthanum ions as a 
carrier) or magnesium hydroxide (Mg(OH)2) is added (when 
lanthanum hydroxide is used to provide a lanthanum ion as 
a carrier) to Supplement the lanthanum ion or magnesium 
ion consumed in an electroplating Solution when pH of the 
electroplating Solution decreases to a range from 0.1 to 0.4, 
preferably when pH of the electroplating Solution decrease 
to 0.4. 

The additive dissolves in acid and Supplements lanthanum 
ions or magnesium ions consumed in the electroplating 
solution. The amount of the additive is generally a half to 
one-fourth of the theoretical amount to avoid the negative 
influence on the electroplating Solution caused by the addi 
tive which cannot quickly dissolve in time. After the additive 
is added, the pH of the electroplating Solution is controlled 
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within a range of the original pH and a value below 0.4 from 
the original pH by an automatic addition System. 

The electroplating Solution comprises a Solvent, water, a 
carrier material, and a passivant material. 

The Solvent may be an alcohol, Such as isopropanol, 
n-butanol, isobutanol, or a Solvent having Similar Viscosity, 
dielectric constant, and molecular structure. 

Water is preferably a de-ionized water. 
The carrier material may be lanthanum nitrate or magne 

sium hydroxide. Lanthanum nitrate provides lanthanum ions 
for the carrier of the passivant material. Magnesium hydrox 
ide provides magnesium ions for the carrier of the passivant 
material. 

The passivant material can be dielectric material, prefer 
ably a glass powder. 

In the electroplating Solution, a chemically inert metal is 
used as an anode, preferably a platinum anode. 

In the electroplating Solution, an object which can be 
deposited, a wafer, is used as a cathode. 

The electroplating Solution of the present invention will 
be explained with respect to the components of the electro 
plating Solution, initial effect and addition effect when an 
additive is added. 
The components of the electroplating Solution comprise 

isopropanol, de-ionized water, lanthanum nitrate, and a glass 
powder. 
Total Reaction of the Electroplating Solution 

La(NO)->La'+3NO, 

La+glass powder-La (glass) 

Lanthanum nitrate dissolves in the electroplating Solution 
as a lanthanum ion and a nitrate ion. The lanthanum ion is 
then bonded with the glass powder in the electroplating 
Solution and acts as a carrier of the glass powder. 

Initial Effect: In the electroplating passivation of glass, the 
materials that are directly consumed are the glass powder, 
de-ionized water and the lanthanum ion of lanthanum 
nitrate, as illustrated in reaction Schemes (1) and (2). 
Cathode Reaction 

La (glass)"+3OH->La(OH)*(glass) (2) 

Lanthanum ion (La") and de-ionized water are critical 
consumed reactants during the reaction. If lanthanum nitrate 
is directly added into the electroplating Solution, the lantha 
num ion is Supplemented in time. However, water is still 
consumed in the reaction. The electrolysis efficiency is not 
improved and even declined. If de-ionized water is added 
directly, the added amount will be a factor which cannot be 
controlled. Furthermore, the direct Supplement of lanthanum 
nitrate will result in a collection of nitrate ions and a risk to 
corrode the wafer. In addition, the hydrogen ion (H) pro 
duced at the anode will not be neutralized so that the pH of 
the electroplating Solution gradually decreases (Scheme 3). 
Anode Reaction 

2H+%O-HO-2e' (3) 

Effect of the Supplement of Additive: As mentioned 
above, to Supplement a lanthanum ion with the direct 
addition of lanthanum nitrate will result in residual nitrate 
ion and the problem that the water is in shortage. To recycle 
the electroplating Solution and magnify the economic Scale, 
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4 
lanthanum hydroxide is added into the electroplating 
Solution, as illustrated in reaction Scheme (4): 

The Supplemented lanthanum hydroxide dissolves as a 
lanthanum ion and hydroxide ion. Hydroxide ion is bonded 
with hydrogen ions in the electroplating Solution to form 
water. The lanthanum ions and water consumed during the 
reaction are Sufficiently Supplemented and the residual 
nitrate ion and the erosion of wafers derived therefrom are 
avoided. The consumed lanthanum ion and water can be 
Supplemented with a specific amount. The Supplement can 
be adjusted depending on the pH value to highly increase the 
recycling rate of electroplating Solution and improve the 
electrical property and reliability of products. The electro 
plating conditions are mainly directed to the control of pH 
in the electroplating Solution or the control of current density 
as an auxiliary. Persons skilled in the art are familiar with the 
Setting of electroplating conditions and can choose appro 
priate ones to practice the present invention. 
The process for recycling a reaction System of electro 

plating passivation of wafers of the present invention will 
now be further illustrated with reference to the following 
example. 

EXAMPLE 

An electroplating Solution comprising 1 liter of 
isopropanol, 0.27 gram of lanthanum nitrate, 25 ml of 
de-ionized water, and 100 gram glass powder is used. A 
wafer is used as a cathode. Platinum is used as an anode. The 
reaction of electroplating passivation of glass on wafer is 
conducted and the results are shown in Table 1. 

TABLE 1. 

supplement the initial numbers of yield 
day La(OH) pH wafers (%) 

1. 4.39 1O 86.75 
4.33 48 93.94 

7 (4.24) 
9 0.7 gram 4.39 72 92.53 
1O 4.38 106 86.23 

*the final pH at eighth day 

In view of Table 1, the initial pH value is 4.33 at seventh 
day and the final pH value on the same day is 4.24. It 
indicates that the concentration of the lanthanum ion in the 
electroplating Solution drops to the extent that Supplement 
should be made. The number of wafers which are passivated 
with glass is 48. The pH value increases to the initial value 
on the first day after 0.7 gram of lanthanum hydroxide is 
added. The number of wafers which are passivated with 
glass is up to 106 on the tenth day. The effects of recycling 
of the electroplating Solution and Saving the cost in exchang 
ing can be achieved by properly Supplementing lanthanum 
hydroxide. 
The present invention may, of course, be carried out in 

other specific ways than those herein set forth without 
departing from the Spirit and essential characteristics of the 
present invention. The present embodiments are, therefore, 
to be considered in all respects as an illustration and not 
restrictive. Therefore, any changes coming within the mean 
ing and equivalency range of the appended claims are to be 
embraced therein. 

I claim: 
1. A process for recycling a reaction System of electro 

plating passivation of wafers, in which lanthanum hydroxide 
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(La(OH)) or magnesium hydroxide (Mg(OH)) is added to 
Supplement the lanthanum ion or magnesium ion consumed 
in an electroplating Solution when the pH of the electroplat 
ing Solution decreases from an initial H value to a value 
within the range from 0.1 to 0.4 less than the initial pH 
value, So as to recycle the reaction System of electroplating 
passivation of wafers. 

2. A process according to claim 1, wherein the magnesium 
hydroxide is added when the electroplating Solution contains 
magnesium nitrate. 

3. A proceSS according to claim 1, wherein the amount of 
lanthanum hydroxide or magnesium hydroxide added is a 
half to one-fourth of a theoretical amount of lanthanum 
hydroxide or magnesium hydroxide to be added. 

4. A process according to claim 1, wherein the electro 
plating Solution comprises an alcohol, water, a carrier 
material, and a passivant material. 

5. A process according to claim 4, wherein the passivant 
material is a dielectric material. 

6. A proceSS according to claim 4, wherein the alcohol is 
isopropanol, n-butanol, isobutanol. 

7. A process according to claim 1, wherein the wafer is 
used as a cathode and a chemically inert metal is used as an 
anode. 
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8. A process according to claim 7, wherein platinum is 

used as an anode. 
9. A process, for recycling a reaction, System of electro 

plating passivation of wafers, in which lanthanum hydroxide 
(La(OH)) is added to Supplement the lanthanum ion con 
Sumed in an electroplating Solution when the pH of the 
electroplating Solution decrease from an initial pH value to 
a value within the range from 0.1 to 0.4 less than the initial 
pH value. 

10. A process for recycling a reaction System of electro 
plating passivation of wafers, in which lanthanum hydroxide 
(La(OH)3) or magnesium hydroxide (Mg(OH)2) is added to 
Supplement the lanthanum ion or magnesium ion consumed 
in an electroplating Solution when the pH of the electroplat 
ing Solution decreases from an initial pH value lo a value 
within the a from 0.1 to 0.4 less than the initial pH value, 

wherein the electroplating Solution comprises an alcohol, 
water, a carrier material, and a passivant material, 

wherein the passivant material is a dielectric material, and 
wherein the dielectric material is a glass powder. 
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